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2 . 2  KNOLL 1D

2 . 2 . 1  Program Description

Program KNOLL1D is the primary post processing program

for data collected by the PMS-lD ~y~ tems . These devices are

currently on-board the C13OE and LEAR aircraft. At an earlier

time , however , data were also collected from a ~imilar device
on an older C13OA aircraft.

Program KNOLL1D provides the user with a complete parti-

cle density d is t r ibut ion spec tra in the range of 1 to 4650

microns. From this distribution a calculated set of meteoro-

logical parameters (i.e. Liquid Water Content (M), Radar Re-

flectivity (Z), Median Volume Di ameter ( D
0

) ,  Spectral Parameter (K),

Form Factor (F), and Stability (S) ,  are produced in ta bul ar
form. Environmental parameters such as temperature, dewpoint ,
etc. are also calculated and listed. In addition M , Z and D

0
are produced graphically as line printer plots.

KNOLL1D is the first program executed in the data proces—

sin9 stream . It provides processed values in the form of tapes

and cards for additional production programs.

The program is run under control of the CDC 6600 batch
processor . Input is via both cards and tape . The C130 tape

is recorded on a 7-track Kennedy recorder; the LEAR system

uses a nine track Pertec recorder with a slightly different

block size. Because of this the LEAR tape must be pre-processed

using program LEARPMS (see Section 2.9). The output consists

of l ist ings, line printer plots , tapes and/or cards.
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FILE DESC 1PTION

UNIT ‘I’YPE MEDIUM DESCRIPTION

1 INPUT TAPE PMS-ID TAPE

2 OUTPUT TAPE OUTPUT SUMMARY TAPE

3 OUTPUT PAPER LISTING OF M, Z,
4 OUTPUT CARD M AND Z

5 INPUT CARD INPUT DATA

6 OUTPUT PAPER ADDITIONAL OUTPUT*

7 OUTPUT TAPE M AND Z (USED IN RAPP)

9 OUTPUT PAPER LINE PRINTER PLOT OF M, Z, D0
10 OUTPUT PAPER OUTPUT FILE

* The output f i l e  ( TAPE 1O) may either be the defaul t  ABRES
long listing or the abbreviated AFWL listing . In either case

TAPE6 will contain the output NOT selected and may be viewed

by adding the appropriate control cards.

I ‘ .
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2 . 2 .2  Control Cards

JOBNR ,CM66000 ,T600,TP1. PROI3 NO. NAME

PAUSE. PLS MOUNT DISK LYCPFI

MOUNT ,SN=LYCPFI ,VSN=LYCPFI.

SETNAME (LYCP FI )

ATTACH , LGO, KNOLL1DBIN , ID~GLASS , MR= 1.

REQUEST TAPE 1, S ,HI ,VSN=PMSXXX.

REQU EST , TAP E 2 , *pF , SN=LYCPF I . *

REQUEST ,TAPE7 , *pF , SN=LYCPFI . * *

FILE ( TAP E 1, RT=U , BT=K ,M R L = l 0 2 4 , MB L=1024 , R13= 1, BFS=l05)
LDSET ,FILES=TAPE1 ,PRESET= ZERO .

MAP , OFF

LGO .

CATALOG , TAPE 2 , PLOTDATA , ID=GLASS . *

CATALOG , TAPE7 , RAPPDATA , ID=GLASS . **
RE W IND , TAPE 3 , TAPE 8 , TAPE9.

COPY ,TAPE3.
COPY ,TAPE8.

COPY , TAPE9.

REWIN D ,TAPE6. ~~ ‘I~~~

COPY , TAP E 6.
E X I T ( S )

REWIND , TAPE6.

COPY ,TAPE6.***
CATALOG ,TAPE2 ,PLOTDATA , ID=GLASS. *

CATALOG , TAPE 7, RAPPDATA , ID=GLASS . * *
REWIND , TAP E 3 , TAPE 8 , TAP E9 .

COPY ,TAPE3.

COPY ,TAPE8.

COPY , TAPE9.

7/8/9

— I .~~~~~ ‘
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DATA CARD 4

7/8/9

6/7/8/9

* for Plottape option must have REQUEST TAPE2 card

** for Rapptape option must have REQUEST TAPE7 card

* * *  for  optional output

I . ‘.
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2.2.3 Data Cards

card 1: ID CARD

cc 1—10 FLT E78—NN

11-20 DD MON YY

21-30 PMSXXX (INPUT TAPE)

31-40 LYCXXX (PLOT TAPE)

41-50 LYCXXX (RAPP TAPE)

card 2 : TIME CARD

cc 1—15 START : FIH:MM:SS

22—35 STOP: I JH :MM:SS

43—65 ZERO SECONDS = HH:MM:SS

cards 3 & 4 : NAMELIST CARDS

$ SCOEF $ (SOUNDING COEFFI CIENTS)

$ VCOEF $ (VCO CALIBRATIONS)

card 5: OPTION CARD

cc 1—5 ICRYS

6-10 ICLK

11—15 IDAT

20 IPLT

21—25 INTA

30 IT~1P

31-35 JVCO

36—40 NSKP

45 IDEK
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c 50 I RAD

55 INTRP

60 IDMZ

65 IVEL

70 IFORN

card 6 : OPTIONAL DATA

any RADIOSON DE or JVCO data required by switches
set on the option card

card 7 :

The following cards 7A-7D can be interspersed

card 7A: TYPE CARDS (OPTIONAL - 15 MAXIMUM)

1—4 EDIT

6-13 HH:MM:SS (START)

16-23 HH:M M :SS (STOP )

25-26 CLOUD TYPE

27-28 PRECIP TY PE

card 7B : EDIT CARDS (OPTIONAL - 5 MAXIMUM )

1-4 - EDIT
6-13 HH:MM:SS (START)

16—23 HB:MM:SS (STOP)

26 PROBE 1
28 PROBE 2

30 PROBE 3
31-54 CHANNELS TO BE EDITED (13 FORMAT,

8 MAXIMUM )



29

card 7C: HTOX CARDS (OPTIONAL - NO MAXIMUM)

1—4 UTOX

6-7 PARTICLE TYPE

9-10 EQUATION NUMBER

12-13 ARGUMENT TO BE CHANGED (l=m, 2 b ,
3=BREAKPOINT (N))

15-30 NEW VALUE (PEAL - F16.0)

card 7D: XTOD CARDS (OPTIONAL - NO MAXIMUM)

1-4 XTOD

6-7 PARTICLE TYPE

9-10 EQUATION NUMBER

12-13 ARGUMENT TO BE CHANGED (1=co , 2=ex ,
3=BREAKPOINT(C))

15-30 NEW VALUE (REAL - F16.0)

‘H 
.. ‘.. 

~~~~~~~~

--... 

• . .
‘
: 

- ‘  

~~~~~~~~~~~~~~~~~~~~~~
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NAMELIST DESCRIPTION

card 3: ‘ SCOEF card

This card allows the coefficients of the pressure—

height sounding equation to be changed.

Control variable: S(I) where I = 1 to 5

I

1 first order coefficient
2 second order coeff ic ient
3 third order coeff ic ient
4 fourth order coefficient
5 fifth order coefficient

For example , to change the second order coefficient,
the control variable is S(2) = new value.

card 4 : $VCOEF card

This card allows the VCO calibration coefficients

to be input. The default coefficients are 0,1 and
0. Thus each run must have the desired coefficients

input.

Control variable: C(I,J)
where I = 1 to 3 and J = 1,10 for E Model

J = 1,5 for LEAR

.3 E MOD LEAR

intercept 1 indicated airspeed air pressure
2 slope 2 temperature delta-pressure
3 third order coef. 3 EWER temperature

4 n/a dewpoint
5 de” •t LWC-JW
6 LWL -’u’
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E M OD

7 heading
- 8 air pressure (Kistler)

9 true airspeed
10-13 n/a

For example , to input the third order coefficient
of JW , the control variable is C(3,6) = va l ue .

card 5: OPTION CARD DESCRIPTION

cc 5 ICRYS = 1 TYPING BY TEMP E RATURE

= 2 UNUSED

= 3 TYPIN G BY MANUAL INPUT
10 ICLK = 1 TIME FRO M AIRCRAFT CLOCK

= 2 TIME FROM PMS BUFFE R
15 IDAT = 0 PRELIMINARY DATA

> 0 FINAL DATA

20 IPLT = 0 PLOT TAPE NOT PRODUCED

= 1 PLOT TAPE PRODUCE D

2 2-2 5  INTA = 0 FULL DATA

> 0 AVERAGING INTERVAL IN SECONDS

30 ITMP = 0 TEMPERATURE DETERMINATION
BY VCO

= 1 DETERMINATION BY STANDARD
ATMOSPHERE

= 2 TEMPERATURE DETERMINATION BY
RADIOSONDE PROFILE

35 JVCO 0 CALCULATE VCO PARAMETERS
> 0 NUMBER OF JVCO CARDS

40 NSKP = 0 PROCESS FIRST FILE
> 0 NUMBER OF FILES TO SKIP BEFORE

PROCESSING
“ 0 NUMBER OF RECORDS TO SKIP BE-

FORE PROCESSING
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‘c 45 IDEK = 0 DECK NOT PUNCHED
= 1 DECK PUNCHED

50 lEAD = 0 RAPP TAPE NOT PRODUCED

= 1 RAP? TAPE PRODUCED
55 INTRP = 0 NO DATA INTERPOLATION

= 1 DATA’ INTERPOLATION

60 IDMZ = 0 NO DMZ PLOT

1 DMZ’PLOT

65 IVEL = 0 USE TAS VCO
= 1 USE STANDARD CALCULATION

70 IFORM = 0 ABRE S OUTPUT TO FILE 1O
= 1 AFWL OUTPUT TO FILE 1O

NOTES

1. ICRYS

For ICRYS= 3 at least 1 TYPE card is required

2. ICLK

For ICLK= l PMS on time may be set to zero

3. IDAT
for IDAT’O IDAT is printed as FINAL # on page 2 of
output

4. ITMP

For ITMP=l standard atmosphere equation is:

T = 76.88288(P)° 1’90284

For ITMP=2 profile uses a maximum of 20 levels

5. JVCO

For JVCO>O allows VCO parameters to be manually input
for specified time . This option overrides the ITMP
selection
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JVCO CARDS DESCRIPTION (OPTIONAL )

.JVCO cards are required only if cc 34-35 on the option

card is greater than zero. These cards override the VCO 4

calculations ; they supply the basic meteorological parameters

necessary for processing . The input values ~1re constant for

the duration of the time spec if ied. The card format follows.

cc FORMAT DESCRIPTI ON

1—10 AlO @Hll:MM :SS@ interval start time

11—20 AlO @I I H : M M : S S~ interval stop time

21—30 FlO.0 PRESSURE (mb) ‘
) 

~ 
free f ield

31—40 Fl0.0 AIRSPEED (knots) ç.i~ w ith
41-50 F10.0 TEMPERATURE (~‘C) ( J decimal

51—60 Fl0.0 hEIGHT (feet) ,J L point

RADIOSONDE CARDS DESCRIPTION (OPTIONAL)

These cards are required only if the option card cc 30

i~s 2. They override the VCO temperature calculation by al-

lowing the temperature to be determined by linear interpola-

tion using the RADIOSONDE temperature-pressure profile. The

first card contains the number of cards to follow (20 maximum) .

The remaining cards contain the RADIOSONDE profile. These

cards must be in descending pressure sequence.

card 1

cc 1-2 number of levels

cards 2 . .
cc 1-10 PRESSURE (mb)

11-20 TEMPERATURE (°C)
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I YPE CARDS DESCRIPTION (OPTIONAL)

The • e cards are required only if the option card

cc 5 is 3. These cards specify the particle type to be

u~~ ’d for the selected interval. The cloud probe type and

precip probe type may be different. The scatter probe is

diways type rain .

TYPE CARDS

cc FORMAT DESCRIPTION

1-4 A4 TYPE

5-14 AlO START TIME (@HR:MN:SC@)

15—24 Ala STOP TIME (@HR:MN:SC@)

25-26 12 TYPE KEY* (CLOUD PROBE)

27-28 12 TYPE KEY* (PRECIP PROBE)

* The TYPE KEY used is obtained from the particle type
table on page
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EDIT CARDS DESCRIPTION (OPTIONAL )

These cards allow selected particle channel counts to

be edited. The current editing constraints are as follows:

To edit channel 1 or 15 — there must be two valid channels
on one side

To edit channels 2—14 — there must be one valid channel
on both sides

To edit channels 1 & 2 — there must be a valid channel 3

cc FORMA T DESCRIPTI ON

1-4 A4 EDIT

5-14 AlO START TIME (@HR:MN:SC@)

15—24 AlO STOP TIME (@HR:MN:SC@ )

2 5-26 12 PROBE NO. 
~\ f 1 = scatter

27-28 12 PROBE NO. 2 = cloud

29—30 12 PROBE NO. J j~ 3 = precip
31-33 I3 CHANNEL NO.

34-36 13 CHANNEL NO.

37-39 13 CHANNEL NO.

40-42 13 CHANNEL NO.

43-45 13 CHANNEL NO.

46-48 13 CHANNEL NO.

49-51 13 CHANNEL NO.

52-54 13 CHANNEL NO.
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II TOX CARDS DESCRIPTION (OPTIONAL )

The TOX cards are used to change the default intercept

(b) , slope (m) or breakpoint (N) parameters for each adjusted

channel size equation. For example , to change the second
slope for par ticle type 17 (Aggregate Plates and Dendrites)
from 1.20 to 1.25 the following HTOX card is required:

cc VALUE DESCRIPTION

1-4 HTOX CARD CODE (FIXED)

6-7 17 PARTICLE TYPE

9-- b 02 SECOND EQUATION

12— 1 3 01 SLOPE

15-30 1.25 NEW VALUE

XTOD CARDS DESCRIPTION (OPTIONAL )

The XTOD cards are used to change the default coefficients

exponent (ex), or breakpoint (C) for each equivalent melted

diameter equation. For examp le , to change the third exponent

for particle type 23 (Rimed Dendrites) from 1.0 to 0.9 the

fol lowing XPO D card is required :

cc VALUE DESCRIPTION

1-4 XTOD CARD CODE (FIXED)

6-7 23 PARTICLE TYPE

9-10 03 THIRD EQUATION

12-13 02 EXPONENT

15-30 0.9 NEW VALUE

_ _ _ _ _  -S
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PARTICLE TYPE TABLE

TYPE NAME

1 R A ! N

3 WET ~ NOW

5 LARGE SNOW

7 SMALL SNOW

9 BULLET-ROSETTES

11 COLUMNS

13 NEEDLES

15 PLATE F

17 AGG P & I
19 DENDRITE FAMILY

21 GRAUPEL

23 RIMED DEN DRITE

25 NOT USED
27 NOT USED

29 NOT USED
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2.2.4 Output Dc ~ils

The ~rst  f ive  pages of a KN OLL1D pr in tout  show the

.Lnl ut . ‘m d  output parameters for this particular run (fig. 2A—2E)

Page one consists of a “banner ” page fol lowed by the
version n umber of the KNOLL1D program . Page two (figure 2B)

is described ds tolbows

1) fLqht identification and flight  da te
2)  da te and time of processing

3) t h e  time corresponding to zero elapsed seconds also which

clock is to be used “A/C” or “PMS ”
4 )  the s t ar t  and stop time s

5) the i npu t  tape n umber (b lank in th is  case)
6) if positive the number of files to skip before processing,

i f nega tive the numbe r of records (0 in this  case)
7) averag ing in te rva l  ( 4 )
8) whe the r  in te rpo la t ion  is to be used or not

~) w h e t h e r  a j ) 1(9t tape is to be made and what its number is

10) w h e t h e r  a RAPP tape is to be made and what its number is
ii) whis ’tlv ’r t ! m ’ l i ne  p r in t e r  plot of M , Z and D

0 
is to be made

~~) whether  punched card output  is to be made
13) L 1’ie form of the output , p re l imina ry  or f i n a l
i i)  method of temperature calculation ; either by VCO or

r id iosonde  p ro f i l e
15) h o w  part icle  typ ing is determined;  by temperature or type

cards .  If the type card option is used ; a l i s t ing of
probe , type and e f f e c t i v e  times is shown .

Page three lists the VCO calibrations and probe configura—

Lions used for this particular run . If  the values for these
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VCO ’ s should be changed ~;e~ L i i  $VCOEF$ c 4 t r d .

Page four l ists  th e  ad j u~- : t e d  class s ize  o q u i t  - i o re ;  t o r

each pa r t i c l e  type , th is [ ei~ e m ay he c i ian c ;s ’d  by us i  i i q  I JT OX
cards .

Page f i v e  l i s t s  the e q u i v i l e n t i  melted d i 4 m m t e r  e q u a t i o n s

for  each pa r ti  ci o type , t: }i i s  t i h l o ’  may be ( ,‘h~1n~~,~ by ue i n j
XTOD cards .

There are two d i f fe r  rd  ou tpu t  fo r m a t s  gen e rat e d  by

KNOLL 1D; the s t anda rd  AJ3 RE S (Adv ance d  B a l l i st i c  R e — E r i t r ’~
Systems ) and the abbreviated AFWL ( A i r  F’orce Weapons L a b . )  -
They both have two ave r m cj e i n t e r v a l s  f o r  o u t p u t  p age .  On~
of the ABRE S i n t e r v a l s  w i l l  he exp la ined  her e .  This w i l l
facilitate the AFWL description. All references are t o

f igure  2F.

A) The n umber of one second data  s i m ~~loe tha t  were aver aged
to make th is  table

B) Which clock was used to d3r ive t ime “ A I R C R A F T ” or “P MS ”
C) the s tar t  and stop t ime of t h i s  i n t e r v a l
D) The t ime as calculated by conver t inq  elapsed second s ( I )

to hours , m i n u t e s , arid seconds and ad dinq  t h i s  to the PMS
on time ( U )

E) Fl i g h t  identi f ica t ion
F) Particle typing indicator

G ) Data ana lysis indi cato r

H) The real time that corresponds with a PMS TIME COUNT = 0
I)  The number of seconds counted by the PMS-1D hardware s ince

it was turned on.  ( th ree  di g i ts  on t : i r ’ da ta  tape - KNOL L1D

adds the l e f t m o s t  f ou r th  d i g i t  upon ro l lover )
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J )  The ci m e l  number fo r  reference
K ) The c “ o r ’ d iameter  for  this  channel of th is  probe . It

i s  ca lated by a d j u s t i n g  the channel number by HTO X
equa t ions  (per pa r t i c l e  type ) and then be ing  melted down
by XTOD or e q u i v a l e n t  melted diameter equat ions

L) The normalized number density . It is calculated by com-

pu t ing  the number of par tic les tha t  would be detected by

th is  channel  s ize in a cubic meter of sample volume . Then

for  comparison w i t h  tIie other  channels  it is normal ized
by d iv id ing  it by the channel ba rwid th .

K and L above are repeated once for  each channel of each probe .

~;catter  on the l e f t , cloud in the middle , and the precip probe

on the r i gh t .

N ) This is the column of ca l ibra ted VCO values . FRSOTPOIN T

become s DEWPOINT when the temperature is greater than or

equal to 0 ’ C .  There are two type of airspeed , CALC as

derived f rom pressure , A pressure and temperature , or TRU E

which is g iven by t hy -  true airspeed-computer. The asterisk

next to (m/sec) shows which airspeed is used as velocity

in th e calculation of sample volume . It may be changed

by chanq ing  the IVEL va r i ab le  on the option card. The
values  of “N/A ” fo r  a par t i cu l a r  VCO means it  is not appli-

cable to th i s  a i r c r a f t  or vers ion .
N) Total p a r t i c l e  count in this  s ize channel
0) The calculated ]i q u i d  water  content  (LWC) of each probe

is li st e d along with the cumulative average (from the

beginning of this pass - as determined by TYPE cards) in

parenthes is

P)  The radar  r e f l e c t i v i t y  ( Z )  of each probe.



41

Q) The spectral pa rameter (K)  ( i  .e. the ratio of LWC to square

root of Z )  for  each probe

R) The median vo1um~ d iameter  ( D )  for  each probe .

S) If two TYPE cards COj IC L , :O Ut ( , (l to this  average t h i s  would

read “ CHANGED ” ra ther  than “ F I X E D ” and if  tha t  were the

case this par t icular  average would be useless since tho
the values were ca lcu la t ed  w i t h  d i f f e r e n t  diameters and

barwidths.

T) The par t ic le  types used to calculate  center  diameters

U) FORM FACTOR a non phys ica l  parameter  FF = K/C /~ç where

C = ~ P 10 3 , and NT is the sum of number dens i ty  for

channel f ive of the cloud probe up to channel  15 of the

precip probe

V) S tab i l i ty  factor  ( s )  a number which  r e f l ec t s  the homo-

genei ty  of the sample S =

AA) Totals (O-R)  for scatter  probe

BB) Totals’ (O-R) for cloud probe
CC) Totals (0-f l)  for precip probe

DD) Totals (O-R )  fo r  the cloud and precip
EE ) All channels marked wi th  a # are channe l s  whose sampl ing

area overlaps that  of the next probe . In t h i s  case chan-

nels 11— 15 of the cloud probe overlaps channel  one of t h e

precip,  so these channe l s  are  not included in the to ta l s

of cloud and precip.

The AFWL output  is very s i m i l a r  to the ABRE S in content ,

however the format  is d i f f e r e n t .  It is designed to fit w i t h i n

an 8 1/2 x 11 paper and thus two “ ! “  are printed , one at the

top of the page and one at the bottom to form a cutting refer-

ence line . The significant differences in calculations between

the AFWL and ABRES output are explained below , see figure 2G.

V.’
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1) SampL i st ar t  tlme
2 ’ Only I ~ precip probe type is listed

3) The cc t~er diameter size , it is only adjusted and not
melted

4)  The norma lized number density is calculated by dividing
through by the unmelted barwidths

5) The LWC in gm/M 3 for  each probe

6 ) The (D 0 ) median volume diameter  for  each probe
7) p - pressure in m i ll i b a r s
8) ALT - a l t i tude  in k ilometers
9)  TEMP - t rue  temperature in centigrade

10) FROSTP OINT/DEWPOIN T — in centrigrade
11) TAS - the selected airspeed in meters per second

12) Since LWC and are both calculated from the melted
equations , these totals r e f l ec t  the elimination of any

overlap between the cloud and precip probes.

File TAPE3 in f i gure 21 is self explanatory.

File TAPE9 ( f i g u r e  2H )  is the l ine pr inter  plot of total

LWC and Z versus time . The plot is on log scale wi th  M
indicating LWC , Z for  Z and D representing D

0

V .
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2 . 3. 1 1~royrain I ~~
‘r 1 p t i I I I

r i lb i ,;  p r o yr I .~m f rutIu~~’ ; six diffc.’rI’nt types of plots dis-

playing till , ’ I r s ~~~~I ssI I I1 PMS—1I) data in different forms . The

tnput tape u~~ c1 is produced by program KNOLLID (see Appendix

5 for  t h e  1, 11 1) 1 ’ f o r m a t ) ;  i t  con ta ins  averaged data , one record
I( ’ r  I V I ’ r l ( J l i n t . er v a l .  E n  add i t ion  th is  program can read a

p rocessed t aj I l :  cont ,~A i  n i ng  LEARJET data . This tape is processed

by another  con t rac to r  and sent  to LYC . The format  for  th i s
t , s I } ) ( ’  i S  sflown i n  Appendix 10.

Each p lo t  type  to be produced requi res  one plot request

card . This  car d  c o n t a i n s  t h e  i n fo rma t ion  necessary to produce
t h e  t. lot ( s t a r t  t ime , stop t ime , e t c .)  w i t h  the appropriate
t i t l e .  The ( 1( ’ t. , i l l s  of the plot  request cards are included in
Section 2 . 3 . 3 .

To reduce p l o t t i n g  t ime and paper consumption the plots
ar e  produced on 35 mm f i l m .  The fol lowing sections explain
In de t ai l t I tC p lots  av a i l a b l e .

—A’



1
) 3

Control Cards (LEAR)

JOBNR , CM1 70000 , T600 , TPi , STMFI3 , NT1,  PROF3 . NO.  NAM J ’~
REQUEST , TAP E 39, RING , MT . V SN - - - W I C I ~ I .

PAUSE . PLS PUT WT N UMBERS IN D A YF IL E
VSN , TAPE1=LEARTP/NT.

PAUSE. TAPE1 IS 9 TRACK PE

REQUEST ,TAPE 1,PE ,L.

PAUSE. PLS MOUNT DISK LYCPF’I

MOUNT, SN=LYCPI”I , VSN=LYCPFI .

ATTACF!, CRT,OF’FLINEC i~T.

SETNAM E (LYcPFI)
FILE ( TAPE 1,RT=u ,BT=K ,MRL=2]OO ,MBL=2l00 ,R13=l ,1.IFS=2l2)

LIBRARY (CRT )

ATTACH , KP , KNPLT 1D , ID=GLASS , M R - i .

ATTACH ,P0, PLOTLIBO , ID= GLAS S , MR~- i .

ATTACH ,P1 ,PLOTLIB1 , ID=GLASS,MR=l .

ATTACH ,P3 , PLOTLIB3 , ID=GLASS, MR= 1 .
ATTACH ,P4 ,PLOTLIB4 , ID’=GLASS ,MR - 1 .

LDSET,PRESET=ZERO ,FILES=TAPI:’- .

LOAD ( KP , P0 ,Pl , P3 , P 4 )

EXECUTE .

7/8/9
-DATA CARDS’-

6/7/8/9
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2. 3 .2 Control ‘ d~; (C 1 3 0 5)

JOI3WE~ ,CMI 000, mOO , T152 , STMI”13. PJ(OB . NO. ‘ NAME

i- I - : ( ,)u I:ST , TAP 1- I I)  
, k I Nb , NT, V~;N ‘WTC WI

i’AtJ~;i: , pi,~; 1 1J1’ W’I NUf4I31’ I~S IN 1)AYI’II1L 1~
I’I \U Sh . Pi,~; MOUNT L ) T S K  I ,Y CPI ’ i

III )UNrII , SN= I 1YC111’1 I , VSN LY CP I’ I

A11”1AC1 I , (2 R111 , 011h 11 1 1~, IN EC RT

I ’ I’NAJ1’IE ( I Y C P I ’ 1 I )

1, E B I t A R Y  (CRT )
-‘ 

REQUE ST ,TAPE2 ,M1I1 1 VSN -=LYCXXX (FROM KN OLL 1D)

A 1’TACII , KP , KN P 11T1 h) , II)=GLASS , MR= 1.

ATTACH , P0 , [~IA)TI, 1 110 , I L)= GLASS , MR~= 1

ATTACH , P1, PL OTIA 1131 , ID=( ;LAss , MR~~l

A’ITACII,P3 ,PLOTLIB3 , ID=GLASS ,MR=1.

ATTACH , P4 , PLOJI , 1114 , J D= GLASS , MR= 1
LD SET , I~ RESET zi : 1(0

I 1 O A D ( K P , P0 , Pl , P3 , P 4 )

I: XE CUTE

7/8/9

— 13A1A CARD S—
(~/ 7/ 8/ 9

—a
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2 . 3 .3  Data Cards

The first data (‘ ir (I I S  Ll~ information card ; it I I p j I ’ l r ~ -;

only once.

Each plot type r c q u ir l~s a plot r ( l ( l u u s t  card . These r~~’-

quest  cards are u n l i m i t e d  md have  th e  same f o r m a t .  The cards

are divided in to  16 f i e l ds . Ea ch p lo t  type r ( . ( Iu i r I s ;  c e r t a i n
f ie lds  to he used; al l  t ip ’  u nu s ’d f i e l ds  may be l e f t  b l a n k .

card 1. informa tion card

VAR cc FORI1AT - , FUNCTION

PLT 1-3 A3 plot  type : PEN or CRT

CLK 5 Ii c lock:  l=A/C 2=PMS

lOUT 7 Ii 0 = summary on ly
1 = date & summary

FLID 11—20 AlO fligl’tt id: FLT XYR—NN

21—30 AlO date : DI) MON YR
OPT 45 Ii 0 standard data

1 = I1EARJF:T data

INT 49—50 12 averaging interval

(OPrI 1 only)

cards 2.. .n plot request cards 
I

cc FORMA T FUNCTION

1 Il field 1

3 Il field 2

5—10 16 ‘ field 3

15—20 16 field 4

22—25 14 field 5

•1



I ) (I

cc FORMA T FUNCTION

17 — 30 [4 field 6

~2— 35 [4 field 7

37—4 0 14 field 8

42— 45 14 field 9

47— 50 [4 field 10

5 2 — 5 5  T4 f ie ld  11
57— 60 14 field 12

62—65 14 field 13

67—70 14 field 14

72— 75 14 field 15

77—80 14 f ie ld  16

Cards 2 through i i  may !l)b)ear in any sequence , however , con—
sII’1erahle time is saved if cards with same time limits are

consecutive .

The following page , “Request card summary ” shows the required
f ields for each plot type .
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SCATTER P LOTS

This ~)tLon produces two plots of LOG M vs. LOG Z. Plot

one uses Precip Probe (Iota only and plot two uses total data .

A least squares linear fit is drawn through the data. The

coefficients appear in the form M = A*Z**B .

I N P U T  CARD :

f i e ld 1 1

f ie ld  3 star t  time (HHI4NSS)

f ield 4 stop time (HHMMSS )
f ie ld  5 pass ( r j )
field 6 11TKM*10 (rj)

i.e. 30 km = 300

2 7 . 2 k m  = 272

h ISTOGRAMS

This option produces two histograms , the f i r s t, LOG M

vs. time , and the second , LOG Z vs. time . Each histogram

contains three [ iot .s, one for each probe. The time axis

i s set for  a 300 second maximum , however , less data may be
j ) lot ted.

INPUT CARD :

f ield 1 2
f i e l d  3 star t  time (HH MM SS)

field 4 duration seconds (rj)

f i eld S pass ( r j )

field 6 UTKM*10 (rj)
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VCO ‘ s

This opt ion produces t~ r I  - i)lo~1s w i Ui two VCO ‘ ‘r 1,I l O t,

The six VCO ’ s plotted are not variable. They are : Magnetic

[leading , LWC(JW) , Temperature , I)ewpoint , Pressure , and Aced —

eration . The scales for Acceleration and LWC ( JW) are fixed

at ± ig and - .1 to +.8 gm/rn 3 respectively. The remaining

VCO ’s have fixed ranges hut the scale slides to plot as many
points as pos sible.  The fixed ranges are: Pressure (30 nib),

Temperature (12°C), Dewpoint (12 1C), and h eading (deq). The

time axis is set for a 300 second maximum , however , t en s  data

may be plotted .

INPUT CARD :

f ield 1 3
field 3 start time (IIIIMMSS)

f ie ld  4 dura t ion  seconds ( r j )

DENSITY SPECTRA

This option produces six plots of number d e n s i t y  vs .
equivalent  me l ted d iameter .  Each plot uses only data f rom

the specif ied probe for  s ix l i q u i d  water  con ten t  bands .  The

LWC bands are var iable  but the probe must  be the same for

all six plots. If  the particle type remains constant for

the en tire interval , an average I inc is drawn through the

data . Also , the cumulative percent mass is superimposed on

each plot.

F

4-
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I hOO T CAl

f i el 1 4

f ield 2 l I m b - (l=sc , 2=cl , 3=pr)

f i e l d  3 start t im e  (IIIIMMSS)

f i e l d  4 stop time (IIHMMSS)

f i eld 5 nun 
I Hi r j

f i eld 6 max rj
field 7 mm } BR r j
field 8 max rj

field 9 mm rj

f ie ld  10 max r j
field 11 mm } MR r j
f ield 12 max r j
f ield 13 mm } TL r j
f i e ld  14 max rj
f ield 15 mm r j

- }TRfield 16 max rj

The mm and max valu es are the lower and upper l imi ts
of each I(WC band. The LWC limits are in units of mg/M 3 with
1 1 -  l0~~ exponent. omith’d. Since there are four columns per

limit , the absolute range of limits is from 1 = .001 mg/M 3 =

1 mg/ M 3 to 9999 “' 10.0 gm/M 3 = l0~’ mg/M 3 .

The two letter code BL, MR , etc. indicate which plot on

• thi ~ - page i s  used . The plots are ori ented as follows :

‘I’I, TR

IlL MR

131, BR



6 1

Less than six h)loL~
; m~~y be cit i 1 i ‘,s -d b y leaving t h i s ’  1 ipp r o—

priate co lumns ci i  the  11) 1) 11 1 card blank

MEL)I AN VOLUME U1AIMETE R

-
‘ 

The Median Volume D i , i m s  ‘t  r modul e produces seven ,1 ci

of the foll ow i nq f orm.

D0 vs. (Z/M)~~~
3 Prcc ip  on ly

D vs. ( Z / M ) 1”3 Cl oud & h~ rec ip

D0 vs.  K Preci p only
D vs. K Cloud & Pr e ci p

ND
0~/M 

vs. D/D0 Pr e ci }I onl.y

vs. Ii/D0 Cloud only

ND ”/M vs. D/D~ Cloud & Prec ip

INPUT :

f ie ld  1 5
field 3 start time ( IIIIMMSS)

f ie ld 4 stop time (IIHMMSS)

f i eld 5 pass (r j )

filed 6 UTKM*lO (rj)

0
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VCO_PLOT

Thi~ oduls- pr oduces  a m a x i m u m  o f f ou r  plots per input

- I r (l . The ~ l 1>L :; ar (- t o y  VCO , LWC , or X versus any other
V( ’O , I.WC or Z . TiierI’ ire two types of plot ting : scat ter or
I i ne . Thl s O~~~i j 1)0 (105 not Ii ive a 300 point maximum , hence
the plots can be run for an entire flight.

In t ill ’ :;pI’cLal case of plotting JW Liquid Water Content

VS . he ig h t iti idilhi tiona l option is provided. This allows for

all t h e d a ta  J o  nts to be shifted by some reference equation.

I I I II e i n f o r m a t i o n  fo r  t h i s  ad ju s tmen t  is on a -$ADJUST card .
1 1 t h ;  card must immediately follow the input card which speci—

I h’s the JW—LWC vs . IIE1GIIT plot.

I ‘J PUT CARD :

f ield 1 6

field 2 # number of plots th is  card (4 max)

field 3 start time (HHMMSS)

f ield 4 stop time (H HMMSS)
field S horizontal axis (rj)

field 6 vertical axis Plot 1 (r j )

field 7 type (rj)

field 8 horizonta l axis (rj)

field I) vertical axis Plot 2 ( r j )

field 10 type (rj)

field ii horizontal axis (rj)

field 12 vertical axis Plot 3 ( r j )
I H I d  11 tyiM’ ( r j )

f ie ld 14 hori zontal axis ( r j )
field 15 vertical axis Plot 4 (rj)
f i eld 16 type ( r j )
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JW-LWC ADJUSTMENT CARD

If a VCO plot r e q u e s t  card specifies a LWC—JW vs. hIETChIT

plot , (i.e. h axis code = ~~~ , v axis code = 2, and type code

= 0) the next card must contain t he adjustment parameters.

The required parameters are:

L = number of l evels (10 maximum)

XJ = origin of the level
SL = slope of the level

HT = height (meters) at the top of the

level

The card uses a standard namelis t format with the control
variable being $ADJUST. If the option is not desired the

card mus t be

$ADJUST L=0 , $END

‘5

0~
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Fi~~uru -1 ’~: }CNPLT1D Sample Plots
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Figure 4B : KNPLT1D Sample Plots
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Figure 4C: KNPLTj,D Sample Plots
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Figure 4D : KNPLT 1D Sample Plots
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Fi gure 4E: KNPLT1D Sample Plots
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Figure 4F: KNPLT1D Sample Plots
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Figure 4G: KNPLT1D Sample Plots
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Figure 4H : KNPLT1D Sample Plots
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Fi gure 41: KNPLT1D Sample Plots
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Figure 4J: KNPIJT1D Samp le Plots
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2.4 DENPLOT

2.4.1 Program Description

DENPLOT produces graphs of the log of normalized number

density vs. particle diameter measured during a given interval

of time from a user specified start time. It  is run from the

Tektronix graphics terminal interactively .

The program uses a standard KNOLL 1D ( TAPE2) plot tape
which has been previously cataloged onto the disk as its

input tape.
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2 . 4 .2  Operating Instructions

To use DENPLOT from the Tektronix terminal, the user
should execute the following commands:

LOGIN ,NAME , PASSWOIW , TTYNO+

M, PLS MOUNT DISK LYCPFI+

MOUNT , SN=LYCPFI , VSN=LYCPFI4

SETNAME (LYcPFI) +

, TEK , TEKLIB , SN=SHARED+

LIBRARY (TEK) +

ATTACH , LGO , DENPLOTBIN , ID=FRANCIS+

ATTACH , TAPE 1, KNOLL 1DPLOTTAPE , ID=NANE +

CONNECT , INPUT+
CONNECT , OUTPUT+

LGO+

[INPUT RESPONSES]
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2.4.3 Input Responses

After the LGO command has been executed , the program
will beg in asking for various parameters:

(1) The f l ight ID
(2) The date of the flight

(3) Which probe to begin the plot wi th
( 4 )  Which probe to end the plot with
( 5 )  The desired s tar t ing time
( 6)  Which clock to take the time from
(7) The number of seconds worth of data to

be plotted

For example , the session in Figure 5 produces a plot of
the normalized number density of all three probes. It uses

600 seconds worth of data starting at 19:10:10. It uses the

PMS clock to determine the time . The flight took place on

26 February 1978 and its f l ight ID was E78-03. The graph

produced by this session is shown in Figure 6.

4’
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2 . 5  DENTIME

2.5.1 Program Description

DENTIME was written to plot the log 10 of number density
vs. time. It is usually executed interactively from either a
standard Intercom terminal or from the Tektronix plotting

terminal.

The program uses a standard KNOLL1D plot tape which has

been previously cataloged onto the disk as its input tape.

‘I’
S I I  I -~~~
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2.5.2 Control Commands

In order to run DENTIME from the Tektronix plotting ter-

minals the user must execute the following commands :

LOGIN , NAME , PASSWORD , TTYNO
M,PLS MO UN T DISK LYCPFI

MOUNT , SN=LYCPFI ,VSN=LYCPFI
SETNAME ( LYCPFI)

ATTACH , LGO , DENTIMEBIN , ID=LEACH

ATTACH , TAPE 1, KNOLL1DPLOTTAP E , ID=NAME
ATTACH , LIB , TEKLIB , SN=SHARED

LIBRA RY (LIB)
CONNECT ,INPUT
CONNECT ,OUTPUT

LGO

In order to run DENTIME from a standard Intercom terminal ,

the user must execute the following commands :

LOGIN , NAME , PASSWORD , TTYNO
M,PLS MOUNT DISK LYCPFI

MOUNT , SN=LYCPFI , VSN=LYCPFI

SETNAME (LYCPF I )
ATTACH , LGO , DENT IMEBIN , ID=~LEACH

ATTACH , TAP E 1 , KNOLL1DPLOTTAP E , ID=N-AME

ATTACH , LIB , SMALLONLINE , SN=SHARED

LIBRARY (LIB)
CONNECT , INPUT

CONNECT , OUTPUT

REQUEST , SMPLOT , *Q
LGO

[INPUT DATA] see section 2.5.3

DISPOSE , SMPLOT , SP

_ _ _  S I
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2.5.3 Input Com- ands

After the LGO command is executed (at either terminal)

the program will begin asking the user for various input

parameters concerning the type of plot to be made.

It asks for the following parameters:

(1) type of terminal being used

(2) number of minutes to be plotted
(3 )  which probe type to use
(4) type of density to be plotted

(5) date of the flight

(6) maximum y-value desired

(7) which clock time

(8) starting time

I ‘ 5  -~~~
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2.5.4 Output Details

EN TER TYPE OF T E g I X N A L
(STN4 DARD INT E R C0M ~~1, TEKTR0NIx ~.2)  1

EN TER THE NUM BER OF MI NUTES
TO BE PLOTTED 1 00

ENTER PROBE TYPE
(SCATTER = 1. CLOUD= 2, PRECI P= 3~ TOTAL= 4) 4

EN TER TYPE OF D E N S I T Y  TO BE PLOTTED
(WN OgIPL.IZED= IaNO?MALIZED=2) i

ENTER THE DATE OF THE F L I GHT 26 FEB 78

ENTER M AX I M U M  Y D E S I R E D  10

ENTER CLOCK TO USE (A/C= 1,RlS=2) 2

ENTER START TIME HH MM SS 18 18 10

END OF PLOTS.
STOP

.634 CF SECONDS EXECUTION T I M E
•. DISPOSE .. SM PLOT ,. S?

Example of a run of DENT IME
( user responses are underl ined)

Figure 7 : DENTIME Sample Session

The session recorded in the following sample will create

a clot of the log10 of unnormalized total number density vs.
time for 100 minutes starting at 18:18:10. The data is being

entered on a standard Intercom terminal , the time is taken
from the PMS clock , and the f l i g h t  took place on the 26th of
February , 1978.
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Figure  8: DENT IME Sample Plot
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2.6 VHPLOT

2.6.1 Program Description

Program VHPLOT produces calibrated pen plots of re f lected
PMS-lD VCO and status word data as read from the Kennedy tape.

Since any set of f ive  different VCO/STATUS values can be plotted

on one f rame an d one f r a m e  may have up to one hour ’ s wort h of
data , th is prog ram may be ~~ed to visually demonstrate t~ tc’

e r ro r  of one r iece of equi pment  in relation to others.

I np u t  to VHPLOT is via cards through the CDC 6600 ba tch

pro cessor m d  ~~
- input L1mpe is the same as the one us ed in

KNOLL1D and KN 1UTIL (Appendices 1-3). Output consists of both

tabulated data and CALCOMP pen plots. Plot output may also

be routed to the Tek tronix grap h ics term inal .

4-


